The absence of oxygen in the core of a brain infarct quickly leads to cell death. Remaining but limited perfusion in the penumbra causes energy depletion, and disrupts synaptic transmission. Connectivity loss probably correlates with loss of cognition and restoration of connectivity seems crucial for possible recovery. However, in vivo, connectivity is difficult to assess due to limited access to the neurons and restricted experimental freedom. We studied the effects of hypoxia of varying depth and duration on functional connectivity in cultured neuronal networks on multi-electrode arrays. The first six hours of hypoxia resulted in reduced connectivity, followed by restoration of functional connectivity to baseline values upon re-oxygenation. Under persisting hypoxic conditions, beyond 6 hours some recovery of connectivity occurred, until ~24 hours, when connectivity further declined. In cultures that survived 48 hours of hypoxia, strength of persisting connections tended to remain around baseline values, but the number of remaining connections was significantly lower. The probability that a certain connection survived hypoxia was uncorrelated to its baseline strength. Still, even during hypoxia, new connections were formed. This occurred at a rate seemingly independent of the hypoxic conditions. On average, the loss of baseline connections exceeded the formation of new ones during hypoxia. Motivation Stroke is common in western countries, and can lead to cognitive impairment or death. The absence of oxygen in the infarct core quickly leads to cell death, but limited perfusion in the region around the core (the penumbra) causes energy depletion, resulting in synaptic dysfunction [1] and, consequently, reduced connectivity [4]. Recovery of the penumbra is not yet well understood. Despite neural survival in the penumbra, connectivity changes in the penumbra may account for cognitive impairment. We used cultured neuronal networks on multi-electrode arrays, to identify the effects on connectivity in case of energy depletion. Material and Methods Experimental protocol Energy depletion was achieved by restricting the available oxygen and thus ATP. Hypoxic gas mixtures were obtained by mixing air and N2, all hypoxic depths are indicated as the percentage of air in the mixture. We performed 21 experiments with varying depths of hypoxia: 10% (n = 4), 50% (n = 3), 70% (n = 4), 90% (n = 4) and 100% (n = 6). Each experiment contained a baseline of 2 hours, followed by 48 hours of hypoxia and 6 hours of reoxygenation. Data Analysis Connectivity of a network was estimated with conditional
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